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ABSTRACT

The presence of large amounts of fossil woods in some
areas of Louisiana and Mississippi presents a great chal
lenge to the botaniBt and geologist.

The fact that some

individuals are exploiting the silicified woods for com
mercial purposes supports the urgency of a scientific study
of the materials as they lie in their natural sites.
This study includes a preliminary survey of the woods
from the petrified forest which is located at Flora,
Mississippi

(Madison County).

Major collections were made

in Louisiana in Vernon, Sabine, and De Soto parishes.
scope of the study includes the collecting,

The

sectioning,

mounting on slides or producing replica peels,

classification

and description, and photomicrography of specimens.

The

frequency of occurrence in relation to percentage of Gymnosperms as compared to percentage of Angiosperms was also
considered.

The texture, morphology, presence or absence

or evidence of fungi, and conqpleteness of preservation were
observed throughout the investigation.
An attempt has been made to correlate the findings to
the geological formations.

This has been difficult in many

cases because of the absence of true stratigraphies1 delin-
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eations and differences of opinions on the part of
geologists as to the interpretations of survey results.
In the process of preparing peels of the materials by
using transparent cellulose acetate sheets,

it was found

that after etching in hydrofluoric acid, a more satisfactory
peel could be obtained by using strips of a thickness of
.005 inches.
curling.

This allowed easier handling and lessened

Radial sections on the peels showed less detail

than either transverse or tangential sections.

Thin sec

tions of the radial cuts also proved to require more
exacting grinding techniques than either of the other two.
A very revealing part of the study is the remarkable
way in which the cells have retained their original forms.
The completeness of the petrifaction process has made
possible the description and identification of some of the
fossil woods by using modern wood technological methods.
some cases, however,

In

it was found that apparent compression

during the process served to distort the tissues to the
extent that description or identification were practically
impossible.

There were also indications of the remains of

fungal bodies in the form of isolated hyphae and noticeable
soft or “pecky" spots.

However,

viii

these spots were not as

disadvantageous as the distortions in hand lens and micro
scopic study.

A number of woods, particularly those of the

Naborton formation in the Zion Hill community (De Soto
Parish), showed streaks of opalized or agatized materials
with some pockets of crystallized mineral matter.
The Flora forest woods are of two similar types and
findings indicate that they were at one time members of a
deciduous forest of considerable size.

There are no Gymno-

sperms in the forest as indicated by specimens taken from
the floor of the basin area pro p e r .

Another hardwood

specimen was identified from a bluff on Wolf River in the
northern part of Harrison County, Mississippi.
The Louisiana woods were found to be quite variable.
Both Gymnosperms and Angiosperms were collected and de
scribed, along with one palm from Hodges Gardens in Sabine
parish.

The methods used in this study were found to be

satisfactory in the description of the woods and were used
in the identification of some.

It is the belief of the

writer that many of the types studied approach modern woods
and may be allied to the family and generic levels of
classification.

ix

INTRODUCTION

The results of investigations of a number of workers
in the field of paleobotany and related sciences have led
to the knowledge of accumulations of silicified woods in
many locations throughout southeastern United States and
North America.

Although studies in the past have been

mainly based upon leaf impressions, the presence of large
amounts of fossil woods in a number of areas is being
recognized with increasing interest, according to C. A.
Brown (10).

Such natural accumulations as the forest at

Flora, Mississippi and the well preserved logs at Hodges
Gardens, Louisiana, and other locations in Louisiana and
Mississippi are indicative of the amount and variety of
silicified woods.
There are a number of questions which usually arise
in any chance encounter or organized study of fossil woods.
The age, type, length of time of petrifaction, place of
growth, environmental conditions, and weight are only a
few of the subjects in question with regard to the fossil
materials.

In many instances, a combination of knowledge

at hand in different areas of the physical and biological
sciences is necessary to arrive at even a partial answer to

such questions.
Although the petrifaction process is not completely
understood today, the proper conditions have prevailed in
many instances and have given the botanist the necessary
features for identification by use of some part of the
plant body,

it is on the basis of such completeness of

the process that the present study is based; in particular,
the wood elements or xylotomical features.
While it is true that the taxonomical phase of such a
study forms a basal part,
sideration.

it is by no means the major con

An attempt is made in the present study not

only to identify the woods but also to make certain cor
relations with previous findings along with any relation
ships which may be found in regard to both modern and
extinct genera.

It is believed that a greater contribution

can be made in this area if consideration is given to the
phytogeographical and geological facets as well as to the
botanical approach.

HISTORICAL REVIEW
Reports of silicified Tertiary woods have been made
in many parts of North America and the world.
fossils in the form of leaf impressions,

Tertiary

inflorescences,

roots, ?tems, pollen, and fruits have been reported by a
number of workers
41).

(3, 4, 7, 9, 10, 13, 15, 28, 31, 36,

Accounts by Whiles

(52) and Hilgard

(24) often

referred to silicified woods but no attempts were made to
identify them.

Hilgard reported outcroppings on the

Chickasawhay and Pascagoula Rivers near Winchester, M i s 
sissippi

(Wayne County)

with fossilized tree trunks, roots

and successive layers of leaves separated by thin sheets
of whitish,

sandy clay.

were out of their matrix.

The trunks were prostrate and many
He described most of them as

Dicotyledons, a small portion of conifers, and tree palms;
one trunk of which was about eight inches in diameter.
These trees were reported to be light and porous when dry,
but very absorbent when w e t .

Hilgard also reported si

licified wood in outcroppings of blue clay in a bluff along
the Chickasawhay in Green County, Mississippi.
Berry

(6) described a new laurel-like wood as

Laur inoxvlon wilcoxlanum Berry from the Wilcox of Louisiana,

Mississippi, and Tennessee.

The same type of material was

also taken from the Naborton formation in De Soto Parish,
Louisiana,

along with a Gymnosperm, Cupreasinoxvlon wl l -

coxense Berry, Laurinoxvlon baker1 Berry was also taken
from the Shreveport, Louisiana vicinity, differing in a
few details from L. wilcoxlanum Berry.

Another hardwood,

Helictoxvlon wllcoxianum Berry, belonging to the Malvaceae
family was identified by Berry and reportedly taken from
an area two miles east of Naborton, Louisiana in De Soto
Parish.

He also collected and identified a large number

of fossil leaf impressions from the same locations.
Berry's extensive studies of Tertiary leaf impressions
carried him to many areas of southeastern United States.
He indicates that the main body of the material he examined
came from the then designated stratigraphic unit known as
the Wilcox.

This unit has been subdivided in recent years

and is no longer recognized as an individual unit comprising
all the littoral and estuarine sediments as originally set
up.

He recorded 342 species of plants in 1 9 1 6 r added addi

tional ones in a 1917 publication giving a total of 353
species from the Wilcox.

He recognized 18 species from the

Citronelle formation, representing 15 genera,
and 11 orders.

13 families

These included two gymnosperms, one mono-

cotyledon, and fifteen dicotyledons, all aborescent forms
from the Citronelle.

He mentions that the field work of

G. D. Harris and A. C. Veatch (23) in Louisiana resulted
in the collection of fossil plants exposed on Red River,
near Coushatta, Red River Parish.

Smaller collections

were taken from the Shreveport vicinity.
C.

S. Brown (11) describes the forest at Flora,

Mississippi in what appears to be one of the earliest
accounts of the logs in relation to the geological and en
vironmental factors.

Priddy (40) did a survey of Madison

County in the summer of 1959 and includes the Flora forest
and the latest geological findings.

Berry (8) indicates

that a locality eight miles south of Jackson, Mississippi
has furnished petrified wood but that a location ten miles
north of Jackson gives a section of Forest Hill sand which
represents littoral and continental deposits that mark the
oscillation of the strand in this area between Jackson and
Vicksburg time.
Rapp

(41) made a limited investigation of Mississippi

woods along with some specimens from the Flora forest.

He

assigned the generic name Cupressoxvlon to one specimen and
ascribed a new specific name because it did not agree in

sufficient particulars with either Cupressinoxvlon wilcoxense Berry or Cupressoxvlon dawsonii Penhallow.

Two

other woods were reported from a vicinity near Etta,
Mississippi and assigned new generic and specific names;
herein omitted because they are manuscript names.
Whiles also reports agatized and opalized woods, as
well as specimens resembling jasper, obsidian, and chal
cedony.

He described one type as being "asbestiform", or

resembling fibrous gypsum, with minute splintery, acicular
crystals.

These particular petrifactions were observed in

the vicinity of Mississippi Springs in Hinds County, and
Pearl River in Leake County.

A portion of a trunk of a

tree, some two feet in diameter, originally, was seen im
bedded in the road about seventeen miles-north of Bolochitto
Bridge

(Bogue Chitto)

in the northern part of Hancock

County on a high sandy ridge.

Sections of trunks were ob

served on Cole's Creek in Adams County, about eighty feet
above the water level of the stream.
In a study of younger materials, C. A. Brown

(9)

indicates that the scarcity of rock outcroppings in Louisiana
has led to a general belief that fossil plants are corres
pondingly scarce.

He further indicates that Louisiana is

far richer in fossil plant material than people believe

(10).

Results of his study Indicate certain cold climate plants
were found in the same formation as plants from a warm
climate.

Glaciation brought different plants into areas

of already existing plants.
Lesquereux

(31) made collections in McLees, near

Mansfield, Louisiana which he called Laramie.

He described

the leaf impressions of Macmolla laurifolla L x . , Ficus
spectabllls L x . , Platanus Guillelmae G a p p ., and a fragment
of Aralia sp. from this area two miles north of Mansfield.
From Campbell's Quarry, Cross Lake, Louisiana

(probably

Eocene), the equivalent of the Lagrange group of Safford
(Laramie group), he identified leaf impressions including
Magnolia laurifolia L x ., Carva antigua N y ., Quercus anaustifolia A 1 . B r ., Rhamnus s p ., and Laurus s p .
Knowlton (28) described two species of fossil wood from
Rapides Parish, Louisiana collected by L. C. Johnson in
1886.

Johnson called them Pliocene and Knowlton identified

them as Palmoxvlon guenstedti and Palmoxvlon cellulosum.
In writing about these specimens, Knowlton mentions that at
that time so little was known of the internal structure of
the living species that it was possible only to mass to
gether all the fossil species under the comprehensive generic
name of "Palmoxylon" of sinply "Palmwood".

Arthur Hollick

also reported on a collection of fossil plants from north
western Louisiana, Shreveport vicinity, In the same volume.

MATERIALS AMD METHODS

Collection of Specimens

In October, 1959, it wee determined that the study of
fossil woods would be begun with emphasis on Louisiana and
Mississippi materials.

A visit to the Flora, Mississippi

forest in November of the same year provided opportunity
for the collection of specimens and photography of logs or
portions of logs from which specimens were taken.

Hiese

included as many different types as thought to be repre
sentative of the forest area proper on the basis of
macroscopic and hand lens examination.
A visit was made to the home of the late Ben Whitfield
of Clinton, Mississippi to examine the collection he
accumulated, presumably from the nearby vicinity of his
home.

As there were no records of collection sites and be

cause a number of minerals and crystals were mixed with the
wood,

it was considered to be of little scientific value to

pursue the study of them.
In the spring of 1960, collections were begun from
Vernon and Sabine Parishes, Louisiana.

Locations of wood

- sites were determined by information given by geologists
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and local citizens with the aid of maps prepared toy the
*

A r m y Map Service, Corps of Engineers and geological
survey maps.

Specimens were collected In Individual bags

which were numbered.

Collection sites were located on

maps and the geological formations and geographical lo
cations were designated on the respective bags.
Collections were made in Sabine Parish in the community
vicinities of Toro and Rattan and in Hodges Gardens.

A few

specimens were collected along Bayou Toro in the southern
part of Sabine Parish.
Hamby Creek,

Some specimens were also taken from

just two miles west of Hornbeck.

Vernon Parish

collections included specimens from the Bayou Toro area in
the northern part of the parish.

Specimens from De Soto

Parish were taken from the Mansfield, Naborton, and Mt.
Zion communities.

Specific localities are given with the

descriptions of each specimen.

Routine Procedures

The first step after the collection of specimens in
volved the sectioning of the materials in preparation for
making replica peels or mounting on slides.
accomplished by means of a diamond saw.

This was

Transverse, radial

and tangential sections were made in order to obtain three

dimensions of the following types of cellst
the tracheida, wood fibers, and the wood

the vessels,

(xylem) paren

chyma (long dimensions parallel to the length of the
trunk or tree branch) ; the ray parenchyma, or xylem rays
(horizontally arranged in radii of the wood cylinder).
The three dimensions of all these cells and of various
groups can be observed by examining a cross section, a
tangential section and a radial section of the wood.
Sections to be used for making peels were cut to a
size desirable for immersing in a 10% solution of hydro
fluoric acid, followed by washing in water, then drying
in acetone.

Polyethylene containers of various sizes were

used in the process.

Etching time in the acid varied,

depending upon the specimen,
to 2 minutes.

from approximately 20 seconds

A pool of acetone was placed on the cel

lulose acetate prior to placing the etched surface of the
wood on the sheet.

A slight rotation of the specimen per

mitted the air bubbles to escape although total elimination
was not achieved throughout the process.

Some material

proved to induce bubbles more than other and this problem
was never resolved.

After a drying time of approximately

20 minutes, the peels were removed and placed between glass
slides with weights over the top to eliminate curling and
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allow a flat sheet for study.
Thin sections were cut on the saw of a thickness of
approximately limn and mounted on 1x3 glass slides.

This

mounting was accomplished by using an impregnating agent.
Lakeside Seventy Cement

(thermoplastic material).

Hie

sections were immersed in the melted cement, mounted on the
slides and allowed to stand until the cement hardened.
The next step of the procedure involved the use of a
lapidary wheel for grinding the mounted sections down to
a thickness varying from approximately 40 to 60 microns.
Silicon carbide grain (carborundum), grit numbers 100 and
240 were used on the wheel, while hand grinding on plate
glass with a grit number of 400 completed the process.
This stage of preparation proved to be most meticulous and
time-consuming because continuous observation was necessary
to avoid overgrinding and loss of detail.

The commercial

preparation, Zut, was used for the mounting of cover slides
(no. 2, 25x25mm).
A Bausch and Lomb microscope with attached camera and
extension bellows was used for making photomicrographs.
Ortho-Illuminator attachment provided the light source.
Some enlargements of cross sections were made on a Leitz
35mm Enlarger.

These enlargements ranged from 5 to 25

An
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diameters.

Microscopic magnifications varied but specific

diameters are given along with each plate.
An ocular micrometer was used in making measurements
and the characters necessary for description and deter
minations include, in general, the followingr

the growth

rings, spring and summer wood, arrangement and grouping of
vessels, woody fibers, longitudinal parenchyma, and length
and thickness of xylem rays as seen in cross section; the
longitudinal view of the growth rings (radial section,
which is longitudinal section in plane of radius of the
stem) , and the length and height of xylem rays; an end
view of xylem rays as seen in a tangential section (lon
gitudinal section of the xylem that is at right angles to
the radial sections).
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Legend
The specimens collected In preparation for this study
were given the following code designations.
The prefix F refers to woods from the forest
at Flora, Mississippi.
The prefix M refers to Mississippi material
exclusive of the Flora forest.
The prefix L refers to all Louisiana woods.
The letter H following L indicates Hodges
Gardens material.
Sections of wood are indicated in the following way:
x * transverse section
t = tangential section
r * radial section
Magnifications of sections follow respective symbols
and are followed by the letter X indicating diameters.

RESULTS

The Petrifaction Process

The many theories which have been advanced in regard
to the petrifaction process are indicative of the present
status of knowledge of the subject and the difficulty of
simulating the conditions in the laboratory.
Darrah (14),

According to

“the older opinion, which even now persists,

assumes that petrifaction is molecular mineral replacement.
The insignificant carbon content (as determined by chemical
analysis) is interpreted as proof of the disappearance of
the original plant body."

He points to the work done by

Marie Stopes as a demonstration of the inaccuracy of the
older opinion.

Stopes demineralized a specimen of Cre

taceous silicified wood and recovered tissues which were
well preserved.
On the other hand, Kryshtofovich (29), has the follow
ing to say about petrification.

"True petrifactions are

plant remains where the original carbonic plant matter is
intimately replaced more or less posthumously by mineral
matter and by penetration of silica or carbonates into the
interstitial tissue."

Kryshtofovich also points to the

15
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work by Stopes but indicates that this was an isolated
experiment which involved neither microscopic examination
nor chemical analysis.

He further indicates that Stopes

apparently never published this particular piece of work.
Dorf

(15) seems to follow Darrah's line of thinking

in this regard and states the following:
"Although not completely understood in all its
phases, the processes causing petrifaction of the
tree stumps of buried forests is at least now r e 
garded as quite different from the old textbook
description as 'molecule by molecule' replacement
of the plant substance by mineral mat t e r . Actually
in most cases the mineral matter merely fills the
cavities of the empty cells in the wood."
He further indicates that silica is the infiltrating
mineral in the woods from Yellowstone National Park.

Al

though he does not specifically indicate that he conducted
experiments, he stated that when a polished section is
dissolved in hydrofluoric acid,

the remaining residue is

essentially cellular remains of the original wood and that
it retains its consistency well enough to be sectioned just
as modern woods are.
Although most workers believe that petrifaction
involves either replacement or impregnation,

St. John (50)

reports evidence of both processes occurring simultaneously
in some cases.

The writer conducted an experiment with

silicified Tertiary wood and found no evidence of cellular

17
structures after dissolving rectangular blocks
1.0 x 2.0 cm) in hydrofluoric acid.

(0.5 x

The variableness of

woods seems to indicate that more work is necessary in
order to determine what part of the original plant matter
is left behind in mineralized wood;
cellulose or derivatives of these.

such as lignin,
The work by St. John,

in the opinion of the writer, bears repetition and ex
pansion.

In view of the fact that his results point to

both impregnation and replacement,

support is given to

this vie\q?oint by virtue of observations and survey of
available literature.

Geology

In the present study the writer made use of the avail
able geological literature plus additional information
contributed by members of the Department of Geology.

The

following is a review of Tertiary geologic epochs advanced
by Kulp

(30), based on isotopic determinations.

It is by

no means the ultimate in complete accuracy or exactness and
is subject to revision.

However,

accurate than previous estimates.

it appears to be more
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Beginning of
Interval
(Million Years)
Pleistocene

Tertiary

1_________

Pliocene

13

Miocene

25

Oligocene

36

Eocene

58

Paleocene

63

In 1931, C. S. Brown

(11) reported on the petrified

forest at Flora, Mississippi.

He described the area as an

amphitheater some twenty to twenty-five feet deep and about
one hundred and fifty feet in diameter.

Overlying loess

was described at that time as Columbia loam which, along
with the then designated Lafayette sand, had washed away
down to the Tertiary formation.

Brown indicated that most

of the logs were resting upon the Tertiary formation and
were, therefore,

slightly displaced; indicating that the

Lafayette formation had washed from beneath and left them
lying upon the Tertiary.
The action of water and leaching have altered the
situation some since Brown's description.

Measurements

taken by the writer in one place recorded a depth of
twenty-nine feet three inches and although no measurements
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were taken on the diameter,

it appears that there has heen

an enlargement of considerably more than one hundred and
fifty feet.
In 1959, Priddy (40) surveyed the forest and described
the beds overlying the Yazoo Clay as Forest Hill non
marine silts, sands,
lignites.
Forest Hill

lignitic clays, plastic clays, and

He indicated that some geologists consider the
(previously Lafayette)

formation to be the

uppermost unit of the Jackson group because in some areas
of west Mississippi the contact is gradational from the
Yazoo formation.

Other geologists designate the Forest

Hill as the basal unit of the Vicksburg group, reasoning
that the preponderance of sands and silts in some places
makes the unit the basal deposit of the Oligocene.
Priddy further states that it is an assumption that
the logs of the forest were stranded by floods during
deposition of the silts and sands because no stumps have
been observed.

The enclosing Forest Hill sands silts were

cross-bedded and none of the logs have smaller limbs.
Anderson (1), in a 1960 publication on the Geology of
Sabine Parish, makes only limited references to silicified
woods.

He does, however, describe the formations from which

collections were made for this study.
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Some of the exposed logs near the levee of the lake at
Hodges Gardens are described by Anderson as being members
of the Sandel Formation.

Anderson indicates that Delaney

considered the Sandel Formation to be equivalent to the
Forest Hill of Mississippi which, according to the presently
accepted stratigraphic position of the Forest Hill, would
place the Sandel formation in the Oligocene series.
The Cockfleld,

according to Anderson,

is a sedimentary

residue between the Sabine Bayou member of the Cook M o u n 
tain Formation and the Moody's Branch Formation of the
Jackson group.

The base of the formation is a massive to

cross-bedded fine-grained sand some 30 to 40 feet thick.
This is covered by imbedded clays,
indicates that petrified wood,

silts, and sands.

leaf impressions,

He

lignite

beds, and glauconite are minor constituents of the basal
sand and overburden.
Anderson indicates that although Murray

(35) described

the Mosley Hill Formation as equivalent to the type Vicks
burg, he concludes that it is in the Jackson group on the
basis of the Sandel Formation.

This proof is meager,

according to Anderson, but the Sandel Formation facilitated
field mapping.

The Vicksburg is recognized as being Oli

gocene by Murray but Eocene by Anderson.

The Naborton Formation la described as being made up
of silt and shale basically.

It varies in thidkness and

is transitional into the underlying Porters Creek shale
and overlying Dolet Hills Sand.

The Dolet Hills is given

formation status by Anderson and is predominately a fine
to medium sand unit.

It breaks into alternating sands and

silts or shales similar to the Cow Bayou Formation at the
Vernon Parish line.

Murray reported a petrified log from

the Cow Bayou member of Logansport Formation in De Soto
Parish; exposed dimension 6 x 4

feet.

The thickness of the

formation varies.

Geological Distribution

The woods from Flora included no Gymnosperm material;
this was not the case in the collections made in Louisiana.
It was determined that the percentage of Gymnosperm and
Angiosperm material would be observed throughout the study
and results seem to be highly significant as an index of
occurrence.
In Louisiana,

there are three geological formations,

representing floras of three different compositions.
Approximately forty specimens were collected from the Vicks
burg formation in the Toro and Rattan community vicinity.
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A number of fragmentary pieces were not included in this
count.

Thirteen of the forty collected proved to be coni

fers giving a percentage of 32.5.

Approximately fifty-five

specimens were taken from the Cockfield in the same areas
and a slightly larger percentage of Gymnosperm was recorded.
Twenty-two of the fifty-five proved to be conifers giving
a percentage of 40.
The Naborton and Dolet Hills Formations collections
in the Mansfield,

Naborton and Mt. Zion communities gave

100 percent Gymnosperm material.

Although Berry described

two hardwoods from the same areas, none were found during
the course of the present study.

Approximately seventy-

five specimens were collected with a number of fragments
considered not useable which were not counted.
A n interesting feature of a number of these conifers
of the Naborton and Dolet Hills was the width of the annual
rings.

Some specimens showed as many as thirty to forty

per inch.

Speculations as to the reason for such slow

growth might include a crowded condition, heat,

cold, or a

gradual filling-in situation.
One monocotyledonous Angiosperm six to eight inches in
diameter was taken from Hodges Gardens in Sabine Parish,
L o u i siana.

No other palm wood with the exception of a few
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small fragments,

was observed at any other collection sites;

although considerable quantities of p a l m stumps have been
collected by Mr. Lovett Word of Leesvllle,
Mr. Ken Kyte of Covington,

Louisiana and

Louisiana.

The material from the Flora forest was 1 0 0 % Anglosperm.

Specimens were taken from all the major logs and a

number of "sub-logs".

It Is difficult to determine the

percent of duplications but of twenty-two specimens and
numbers of fragments not Included In the major count,
proved to be hardwoods.

all

One other hardwood was taken from

Mississippi by Dr. Clair A. Brown and K e n Kyte on a trip on
which the writer was not present.

This specimen came from

the bank of a sandy creek, which is a tributary of Wolf
River in the northern part of Harrison County.
The forty specimens from the Vicksburg collected in
the Toro and Rattan vicinities included 27 Angiosperms for
a percentage of 67.5.

The CoCkfield collection from the

same areas included 33 hardwoods of the total of 55 giving
a percentage of 60.

The Naborton and Dolet Hills in the

Naborton and Mt. Zion communities provided no hardwoods.
Table I gives the relative percentages of Gymnosperms
and Angiosperms along with collection sites and number of
specimens collected.
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TABLE I

Summary of Distribution of Gymnosperms and Angiosperms

GYMNO
SPERMS

AN G I O 
SPERMS

40

32.5%

*
in
•
1**
K)

FORMATION AND LOCATION
Vicksburg Formation (Toro and
Rattan, Sabine Parish) .....
Cockfield Formation (Toro and
Rattan, Sabine Parish) .....
Naborton Formation and Dolet
Hills inclusive (Mansfield,
Naborton, Mt. Zion, De Soto
Parish) ......................
Vicksburg Formation (Priddy)
Flora, Mississippi forest ...

55

40.0

60.0

75

100.0

0.0
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0.0

100.0

NUMBER OF
SPECIMENS

CUPRESSACEAE

I»-50, Cupresslnoxvlon wllcoxense Berry.

Growth rings

fully developed or well-marked, variable in width in in
dividual specimens.

Spring wood of relatively large, thin-

walled, mostly isodiametric tracheids and xylem parenchyma,
arranged in radial rows of 5 to 70 cells, averaging 10 to
12.

Summer wood consisting of two to four rows of some

what reduced tracheids with narrower lumen or in some
specimens scarcely reduced or narrowed and consisting of
only one or two rows of cells.
No traumatic or other resin canals are observable.
Ray cells uniform in character seem to be radially elon
gated, with a radial length of 1% to 2 tracheid fields and
a height about one-fourth their length.

Rays abundant and

well distributed in tangential section ; uniformly uniseriate.
The tangential walls of the tracheids are marked with cir
cular-bordered pits about one-half the size of the pits on
the radial walls.

Pits are usually in a single row and

well spaced, but may be in juxtaposition for a short dis
tance or in double rows, either in pairs or alternating for
short distances

(6).
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This material is referred to C. wllcoxense on the
basis of the combined features found present as described
by Berry.

Plate II is a copy of Berry's duplications for

comparison with specimen L-50, Plate I , Figs. 1 and 2.
Location of collection site:

De Soto Parish, Section

21-22, T. 13N, R. 13W.

L-39, Cupressinoxvlon nabortonensis n. sp.

Growth rings

are not too discernible to the naked eye in transverse
section.

Transition in size from spring to summer wood

rather abrupt; summer-wood tracheids with thicker walls
than spring-wood tracheids.

Rays and wood parenchyma

showing a discontinuous distribution of resin.
cells high,

Rays 1-30

commonly 8-14; uniseriate to partially bi-

seriate. ^ Transverse walls of wood parenchyma smooth.

The

horizontal walls of ray parenchyma are more smooth than
pitted or nodular.
Greguss

(19) mentions that the phytogeographical point

still merits mentioning that while the genera in Cupressaceae which display perfectly smooth-walled ray cells are
confined to the Southern Hemisphere,

those with pits in the

Northern Hemisphere, with only one or two species repre
sented in the Southernmost part of South America and in the
higher mountains of Chile.

FIATS I

-»■■ *
■* -

i*

trnmmBrnii
Fig. 1 - (x-25X)

&

Fig. 2-(t-150X)
L-50-Cupreaalnoxvlon wllcoxense Berry

PLATE II

Copy of illustrations of Cupresslnoxvlon
wilcoxense Berry (6) showing transverse,
radial, and tangential sections.
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Certain features of this m a t e r i a l ( such as the absence
of traumatic or resin canals and the arrangement and size
of pits,

are characteristic of C . w i l c o x e n s e .

fact that partially biseriate rays

(Plate III,

However,

the

Pig. 2) are

fairly abundant in this material serves to refer it to a
different species.

This feature,

along with the height of

the ray cells and occasional thickening of the horizontal
walls of the ray parenchyma,

tends toward C . macrocarpa

or C . macrocarpa v a r . q u a d a t u p e n s l s .
not been established, however,

This affinity has

due to the inability to get

accurate measurements on the bordered pits on the tangential
walls of the tracheids.

No beadlike pitting was observed

in horizontal walls of wood parenchyma,
C . macrocarpa.

a feature common in

This specimen is given the specific name

n a b o r t o n e n s i s , designating the geological horizon.
lection site:

De Soto Parish,

Col

Section 1, T. 12N, R. 12W.

TAXCDIACEAE

L-ll,

Taxodium sabinensis n. sp.

naked eye in cross section,
summer wood.

Growth rings distinct to

delineated by a band of darker

Spring-wood zone n a r r o w to wide,

usually

several times wider than the summer wood; transition from
spring to summer wood more or less abrupt.

Parenchyma

Pig. 1- (x-150X)

Pig. 2 - (t-150X)
L-39-Cupressinoxvlon nabortonensis n. ap.
(Arrow indicates partially biseriate ray in Pig. 2)
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abundant,

scattered through growth rings, visible sometimes

to naked eye because of the presence of dark resinous con
tents.

Resin canals absent.

Rays unlserlate, rarely

blserlate In part; consisting entirely of ray parenchyma,
the tallest more than 20 cells In height.

Bordered pits

In rows of 1-4 on radial walls of tracheids,

frequently 3.

Members of the Taxodlaceae family are well distin
guishable from the other families from a xylotomical
standpoint, according to Greguss

(20).

Longitudinal paren

chyma is present in every species, except Scladopltvs;
with the horizontal cell walls thick and more or less pitted
(Taxodlum dlstichum); or evenly or unevenly smooth; or
perfectly smooth; the simple pits in the tangential and
radial walls are either scattered or arranged in rows
(Cunninghamia).

Transverse tracheids have only been en

countered in Metasequola. Sequoia gigantea, and Sequoia
sempervirens.

The horizontal walls of the ray parenchyma are

either smooth and thin as in Taiwania. or pitted as in Taxod i u m ; thicknesses varying from 4 to 5 microns.
Pits may be arranged in one or two horizontal rows or
aligned diagonally, or placed irregularly.

Pit apertures

are slitlike, or wide and short elliptical, with horizontal
(Taxodium) or vertical

(Cunninghamia)

orientation.

32
PLATE IV

Pig. 1 - (x-150X)

Pig. 2 - (t-150X)
Pig. 3 - (r-350X)
L-ll-Taxodium sabinensis n. sp.
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Specimen L-ll

(Plate IV, Figs. 1, 2, and 3) is placed

in the Taxiodiaceae family on the basis of the aforemen
tioned characteristics.

This material suggests a possible

affinity to the genus Taxodium on the basis of horizontal
orientation of pits and their presence in the horizontal
walls of ray parenchyma.

Another factor which might serve

to refer this specimen to the genus Taxodium is that the
rays are composed entirely of ray parenchyma.
ray is more than 400 cells in height

'Hie tallest

(over 500 microns).

This factor alone serves to take it out of the Cupressaceae.
The collection site is Sabine Parish:
R. 11W.

Section 22, T. 4N.,
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L-H-60, Palmoxvlon cellulosum Knowlton.

Fibrovascular

bundles scattered throughout stem with the outer bundles
being more crowded than inner ones.

The fibrous part of

bundles much larger than vascular portion (forming a cap
which overhangs vascular portion of some bundles in dermal
%
zone). Xylem vessels (1-3 per bundle) distinguishable in
some bundles oriented toward center of stem, at low mag
nification

(100X).

Groundmass with intercellular spaces;

ground-tissue compressed into thin lines between bundles
in some areas.
Knowlton indicated that Palmoxvlon lacunosum’Felix
bears a strong resemblance to P. cellulosum; the distin
guishing features being the isolated sclerenchyma bundles
in P. lacunosum.

The loose,

spongy, groundmass and absence

of auxiliary sclerenchyma bundles are the diagnostic fea
tures used as the basis in making the identification as
P. cellulosum Knowlton.
These features, along with the relative amounts of
schlerenchyma and vascular tissue,

serve to refer this to

the Corvpha-like palms after the scheme of von Mohl and
Stenzel.

According to Kaul

(27), by far the great majority

of the fossil species fall into what Stenzel describes as
the Corypha type.

This designation, along with two others,
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Mauritla-like and C o c o b -like make up the three categories
set up by von Mohl and Stenzel.
The Louisiana palmettos

(Sabal minor and/or S.

Loulsianica) on the basis of anatomy, belong in the Cocos
like group.

Thus they are different from the material

herein described.

PLATE V

L-l- (x-50X)
Transverse section of hardwood material
showing distortion due to apparent com
pression during petrifaction, rendering
identification impossible.
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PLATE VI

Private home in Many, Louisiana showing use of
petrified wood as building material for veneer
purposes.
Partial wall inside front entrance
is veneered in the same ma n n e r .
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PLATE VII

Photograph showing one of two piles of fossil wood
in the yard near the home of the late Ben Whitfield
of Clinton, Mississippi.
Several pieces of quartz
like material as well as other rodks and minerals
were observed throughout.

fagaceae

M - l , Quercus virainiana Mill.

Wood diffuse porus or

slightly semi-ring porous; spring wood pores slightly
■larger than radially aligned summer wood pores.

Tran

sition in size gradual from spring to summer wood vessels.
Vessels without spiral thickenings; small members some-

'

times with scalariform perforation plates; pits to
parenchyma bordered or simple.

Rays of two distinct sizes,

some broad and conspicuous; multiseriate and high; uniseriate and low; pits to vessels irregular, often vertically
elongated.

Paratracheal parenchyma abundant,

usually absent.

tyloses

Fibers conspicuous under 100X magnification

and up to 25 microns thick.
and metatracheal.

Parenchyma both paratracheal

Paratracheal parenchyma restricted to

proximity of vessels; metatracheal-diffuse parenchyma
scattered among the fibers in single or clustered pattern.
This specimen was taken from the bank of Sandy Creek,
Harrison County, Mississippi.

The stream is a tributary of

Wolf River flowing in from the northeast.

The location is

approximately seventeen miles northwest of Gulfport, Missis
sippi; Section 22, T. 6S., R. 13W.
The site where the wood was collected was a cutting
i
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PIATE VIII

rig. i-(x~50X)

Fig. 2 - (t-50X)
M -l-Quercua virqinlana Mill
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PLATE IX

Pig. 2

Fig. 3

Photographs of logs in Sandy Creek, Harrison
County, Mississippi.
Figs. 1 and 2 are different
views of the same log in creek bed.
Fig. 3 is a
view of a different log in stream bank about 300
yds. upstream.
This is the type material from
which specimen M-l was taken.
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bluff 40 to 50 feet high.
hr own silt.

The top ten feet or so was a

Beneath this were crossbedded and stratified

sands and gravels.

The basal portion of the bluff was a

stiff clay which had been partly cut by the stream.

Geolo

gically, the woods can be no older than Miocene if in place,
although some geologists consider them Pliocene or Pleis
tocene in age.
older strata

The Citronelle has been mapped versus the

(Graham Ferry and Pascagoula).

It is recog

nized as Pliocene while the Graham Ferry and Pascagoula are
considered Miocene.

Some geologists, however,

consider

the Citronelle as Pleistocene in age.
Many paleobotanists use the generic suffix "oxylon"
in cases where a specimen cannot be positively identified
or placed in an existing genus.

Here is a situation in

which the specific identity of a fossil wood can be cor
related with an extant species.

The fact that it is fossil,

correlated with a living entity does not, in the opinion of
the writer,

justify the annexation of the artificial generic

suffix "oxylon".

Moreover, as the fossil wood is indis

tinguishable from that of Quercus viroiniana wood, this
specimen is therefore referred to the living genus and
species.

NYSSACEAE

L - 5 3 , Nvasa vernonensia n. sp.
rings rather distinct
tributed.

Wood diffuse porus; growth

(Plate X, Fig. 1); and evenly dis

Pores simple; gradual change in size from spring

to summer wood.

Rays indistinct in cross section without a

hand lens; closely spaced and occupying at least one-half
of the area on the transverse surface of the wood.
Perforation plates on vessel end walls scalariform
(Plate X, Fig. 2); spiral thickening present but somewhat
indistinct in this material.
metatracheal-diffuse.
Rays unstoried,

Parenchyma paratracheal and

Fibers 20-30 microns in diameter.

1-4 seriate, heterogeneous, 40-60 microns

in height.
This specimen attracted the attention of the writer
because of its eroded or weathering gross appearance (Plate
XI, Fig. 1).

Numerous furrows or deep lines along the

longitudinal surface along with jagged protuberances on the
transverse ends suggest action of the elements in altering
the form, or seasoning, due to exposure to the weather before
petrifaction.
The extremely eroded appearance due to prolonged ex
posure to the action of water is evidence that in many cases
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MATE X

Pig. l-(x-25X)

Pig. 2 - (x-310X)
L-53-Nyssa vernonensis n. sp.
(Arrow indicates scalariform perfor
ation plate of vessel end wall in
Pig. 2 )
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PLATE XI
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L-53-Nyssa vernonensis n. sp.

(Reduced to 3/5 actual size)

46
the presence of a log in a particular geological horizon does
not necessarily Identify It as a member of the formation.
It does Indicate that the log may have washed down from a
different horizon, placing It In a different geological
formation entirely.
This specimen was taken from the collection of M r .
Lovett Word at Leesville, Louisiana.

It is, presumably,

some of the Bayou Toro or Sabine Parish material, although
no geographical or geological designation can be given.
It is referred to the genus Wvssa on the basis of the xylotomical characters peculiar to the extant material in the
description given.

It was not correlated to a living

species because structural details needed for positive iden
tification were not preserved in the petrifaction process.
The specific name vernonensis designates the parish in which
it was collected.

MQRACEAE

L-4, Morus vlcksburqensis n. sp.

Wood ring porus; spring

wood vessels distinctly larger and quite distinct because
the numerous and largest pores of the growth ring are in
the early spring wood

(ring-porous).

Small vessels in

summer wood not in continuous tangential bands, although

L ~4 ~ltarua
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the clusters of small tubes may be In broken tangential
bands; or with the vessels solitary and In radial rows,
spirals sometimes present In small vessels although rather
Indistinct in this material.

Tyloses present.

Rays 1-6

seriate (average 2-4) and heterogeneous.
Certain features of this material,
rays and vessels,

such as size of

size of intervessel pits, and perforation

plates, resemble members of the Ulmaceae family, particularly
Celtls.

The fact that the small summer wood vessels are not

in continuous,

tangential bands, although clustered,

to refer this to the Moraceae.

serves

This was not detected by

the writer on peels or the first slide prepared.

Only after

examination and determination by Dr. B. Francis Kukachka of
the Forest Products Laboratory and preparation of a second
siide was this feature observed.
Record
consists of
shrubs,

(42) indicated that the Mulberry family, which
about 70 genera and 1000 species of trees and

is widely distributed throughout the warmer parts

of the world, with a few representatives in temperate r e 
gions.

The

or Toxvlon.

latter include M o r u s , the Osage orange, Maclura
and the edible fig, Ficus carica L.

Berry

found fossil leaf impressions credited to members of this
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entire family in the Wilcox.
No affinity has been established by the writer to
extant species, thus the specific name vicksburgensis
is given, referring to the geological horizon from which
the specimen was taken.
Section

6

Collection site:

Sabine Parish,

, T. 4 N . , R. 11W.

LAURACEAE

1-26, Laurinoxvlon baker1 Berry.

This genus, according to

Berry (7) was proposed by Johannes K. Felix and has served
a very useful purpose for description of a number of species
of woods.

Features include:

uniform size of vessels;

simple or sparingly scaliform perforations; 1-3 seriate rays
of varying height; septate prosenchyma, and abundance of
gum.
Vessels single or in radial pairs of triplets; well
distributed; oval in cross section;
diameter.

0 . 1 0

Xylem parenchyma scattered through prosenchyma,

not arranged in definite bands or tracts,
in cross section.
about

0 . 2

to 0.15 mm in

thin-walled,

Rays one-three cells wide,

oval

full of gum,

mm apart but showing considerable variation in

this respect.
Vessels are full of tyloses and have considerable fungal
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PLATE XIII

Pig. 1 - (x-25X)

Pig. 2- (t-150X)
L-26-Laurinoxvlon bakeri Berry

PLATE XIV

Exposed portion of log, specimen L-26,
Laurinoxvlon bakeri Berry, in roadside
ditch along gravel road just east of the
Toro community in Sabine Parish.
This
was apparently uncovered by a road-grading
machine.
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PLATE XV

I

rig. 1 - (x-25X)

Pig. 2 - (r-150X)
L-H-54-Laurlnoxvlon baker1 Berry
(intervessel pitting indicated by arrow In Fig. 2)
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mycelia.

Short, uniseriate rays are occasionally seen in

tangential section.

It is named for Charles L. Baker,

University of Texas.
According to Record

(42), the Laurel family consists

of about 40 genera and 1000 species of aromatic trees and
shrubs, widely distributed throughout the tropical and sub
tropical regions of the world, with a few representatives
in the temperate zone.
treeB.

Many are large and important timber

Sassafras officinale Nees and E b e r ., belongs to

this family, along with the common European laurel, Laurel
nobilis L., which is planted in many countries as a shade
tree.

The alligator pear or "Avocado", Persea americana

Mill, is a widely cultivated tropical American fruit tree
of this family.

Dr. Kukachka indicates that this material

seems to show an affinity to Persea; this has not been
satisfactorily established by the writer because of obli
teration of detailed parenchyma types in petrifaction.
Collection site:

Sabine Parish,

Section 15, T. 5N., R. 10W.

L-H-54, Laurinoxvlon baker1 Berry.

This specimen agrees

with L-26 in all particulars of diagnostic value.

The

intervessel pitting is much more outstanding, however, and
was not obliterated during petrifaction as evidenced by
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PLATE XVI

Copy of illustrations of Laurinoxvlon
bakeri Berry (7) showing transverse
and tangential sections.
Intervessel
pitting indicated by arrow in lower
photo.

photomicrograph (Plate XV, Fig. 2).

This specimen was

collected in Hodges Gardens, Sabine Parish.

The site of

location was at the foot of the lake levee just across
the fence in a small, washed-out stream bank.

PLATE XVII

Pig. 2
Photographs of sections of two logs at Hodges
Gardens, Sabine Parish, Louisiana,
ntese are
apparently from the same tree, although other
fragments in the same area differ in general
appearance.
Site is north of main gate approxi
mately 200 yards along inside of fence.
Fig.
l>dia. 2 ft., 10 inches; Fig. 2-dia. 3 ft., 5
inches, length 6 ft.
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PLATE XVIII

Photograph of the writer standing beside a log
which was excavated during the construction of the
lake levee at Hodges Gardens, Sabine Parish,
Louisiana.
Sections were removed from original
basin site at the foot of the levee and displayed
along roadway atop the levee.
Estimations on the
basis of a 2 cm cube cut from similar material
indicate an approximate weight of 133 lbs. per
cubic foot; 68,000 lbs. or 34 tons. Length, 38
ft.; maximum diameter, 4 ft., 10 inches; minimum
diameter, 1 ft., 8 inches.

F-7.

Growth rings indistinct; pores uniformly distributed,

distinct with use of hand lens.

Vessels 60-100 per square

millimeter; little transition in size between spring and
summer vessels; rarely solitary, arranged in radial rows
of 2-6 cells; 50-160 microns in diameter, perforation
plates simple with a tendency toward scalariform.

Spiral

thickening not noted in vessels; details of intervessel
pitting obliterated.

Fibers moderately thick-walled,

microns in diameter.

Rays unstoried,

seriate, markedly heterogeneous,
microns in height.

1-6 (mostly

3

25-50

,5 )

upright cells up to

1 0 0

Widest rays up to 100 microns; height

varying, highest up to 80 cells; arrangement in close
proximity in transverse uection.
Specimen F-7 v a s taken from the area just northeast
of Flora, Mississippi which has been described as the
Petrified Forest of Mississippi.

There are what the writer

considers to be eight major logs in the vicinity with a
number of smaller sections and fragments scattered in the
proximity of each log.

Samples were taken from all eight,

placed in individual sacks and labeled

1

through

8

.

Samples were also taken from pieces lying near major logs
and given alphabetical designations following numbers,
as 1, la, lb, 1c, etc.

such

Duplications were expected, but it
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is believed that a better sampling index could be obtained
in such a m a n n e r .

Separate bags were used for each different

sample taken.
Findings indicate that the Flora woods may be repre
sentative of two different species, although the greater
percentage can be described as the same type as specimen
F-7.

This opinion is held; although in an earlier study

a determination made by the author, now recognized as in
valid,

correlated one hardwood specimen from Flora with an

extant genus

(omitted because it is manuscript name).

Priddy

(40) indicated that one Gymnosperm was recognized by the
author from Flora.

This is in error, as no such recognition

has been given to the woods at Flora in any previous work.
In view of the fact that Rapp

(41) has also reported

on the Flora forest and described at least some of the wood,
although there has been a considerable time lapse between
his thesis writing and present thought of publication,

the

author feels it best to withhold any attempt to offer
affinities or assign any technical names to this material.
It is believed that this will prevent further complication
as there are some differences in interpretations.
Another factor in choosing to leave this material

temporarily unidentified is the apparent obliteration of
two features,

in particular, which are of diagnostic value

Of the slides prepared, none seems to show the intervessel
and vessel-ray pitting clearly enough to make size and
arrangement determinations.

This was first observed by Dr

B. Francis Kukachka of the Forest Products Laboratory and
further attempts to produce thin sections and peels which
exemplify this have been unsuccessful.
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I

PLATE XIX

Pig. 1 - (x-lSOX)

P ig .

Pig. 2 - (r-150X)
F-7

3-(t-150X)
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PLATE XX

ev

Photograph of one of the major logs at the Flora,
Mississippi forest from which specimen F-7 was
taken. Lengths
28 feet; diameters
3 feet.
Back
ground shows eroded "walls" of basin; most of the
logs have washed out of depositional matrix and
rest on the basin floor.
This section still
partially rests on original substratum.
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PLATE XXI

Photograph of one section of the Flora forest show
ing the general eroded, badlands condition.
Mea
surements of the wall in this area are slightly over
29 feet. Portions of two log segments can be seen
in the lower right-hand corner (note arrows).

DISCUSSION

The extensive work on Tertiary fossil leaf impressions
and to a limited extent,

silicified woods, by E. W, Berry

has greatly expanded the knowledge of floral components of
this period.

From a phytogeographical standpoint, his

geological correlations and observations are unparalleled
today.

Berry's studies with the Wilcox flora, which he

reported from the geographical area "southeastern North
America" present significant findings relative to phyto
geographical relationships.
Evidence is presented by Berry (5) by virtue of palm
stumps, the fern genus Acrostlchum. and correlations with
early Oligocene of southern Europe, as proof of a tropical
flora during a part of the Tertiary.

Many of the specimens

described and identified by Berry were definitely associated
with tropical conditions.

Some groups,

such as certain

members of the genus Ficus, are not recognized as components
of tropical floral communities.

While he does indicate that

the history of evolution of the Tertiary floras of south
eastern North America cannot be fully deciphered until the
geologic history and Tertiary flora of the Antillean or
Mexican region is better understood

64

(these regions were also
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included in the floral province of the so-called "Grand
Gulf Complex"), he does emphasize the presence of a. pri
marily tropical flora during this period.
The findings of the present study make it difficult to
reconcile a basic tropical flora to the middle Tertiary or
to the division of the period from which specimens were col
lected for this study; rather, this study suggests that it
may not have been entirely so.

The predominantly hardwood

material at Flora, the mixed flora of the Vicksburg,
field, and Naborton of parts of Louisiana,
preted in an entirely different way,
writer.

Cock-

can be inter

in the opinion of the

Such a large number of Cupressaceous specimens from

the Naborton and Dolet Hills of Louisiana make it difficult
to arrive at all the phytogeographical implications,

al

though Berry indicates that modern species of Cupressus are
about

1 2

in number, of comparatively warm climate require

ments, and found in northern Eurasia and Pacific North
America southward to Central America.
The failure to find more plant material indicative of
a tropical flora also suggests a somewhat different climatic
condition than those interpreted by Berry.

He states that

nearly all the types of flora of southeastern North America
which he described have vanished and that the area is
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tenanted today toy an entirely new set of plants

(7).

Results of this study Indicate that this may not entirely
toe the case.
The development of the potassium-argon technique for
radioactive dating has provided a new and useful tool for
relating paleontological and stratigraphical investigations.
The work done toy Rouse and Mathews

(46) with Tertiary plant

hearing deposits of the southern interior of BritishColumtoia has provided a basis for a more accurate time scale
for this period and is a major step toward the synchroni
zation of floras.

This work is supported toy the presence

of plant macro- and microfossils.

On the basis of age de

terminations of toiotite-toearing rocks, yielding a date range
of 45 to 49 million years, these workers conclude a more
dramatic change in the whole floral assemblage from southerly
into more northerly latitudes during Middle Eocene times
than has previously been suspected.

This suggests that the

interpretations made by Berry and contemporaries might have
been advanced without knowledge of the Eocene activity.

It

suggests further, a floral assemblage including members of
families represented toy findings of the present study.
Although i-t is recognized that all of the Tertiary

stratigraphical floral discrepancies have not been resolved,
the extablishment of critical dating horizons will aid in
relating paleontological and stratigraphical studies.

SUMMARY
A study of fossil plants, although having certain
axiomatic limitations, aims at the solution of such prob
lems as the evolution of the vegetable kingdom,

climatology

of past landscapes, plant types and relationships, and con
ditions of preservation.

The present study, aside from

attempting to solve at least some of the aforementioned
problems,

should yield information useful to geologists in

interpreting depositional environments,

as well as serving

to determine stratigraphic relations of beds.

Its value

in the field of phytogeography cannot be overemphasized,
along with the economic aspect which should be of concern
to those in the field of economic botany.
The methods used in this study are consistent with
those of other studies of paleobotanical nature.

It may

be concluded that modern wood technological methods are
satisfactory for establishing taxonomical identifications
or affinities.

The characters necessary for determinations

in studies of extant material are utilized in the same
manner with fossil woods.
While it is true that one individual's samples from
68
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a given area may differ with another's who has collected
from the same area, there are certain factors which should
be considered as significant in recording results of
sampling.

Of great significance is the frequency of

occurrence or a sampling index.

It is the belief of the

writer that regardless of the time lapse between such
sampling and in consideration of such factors as indis
criminate collection or movement by non-scientific per
sonnel,

certain significant index factors will appear with

some degree of consistency.

This has been demonstrated by

the samples of Laurlnoxvlon and Cupresslnoxvlon taken by
the author in areas where Berry collected almost 50 years
ago

(4) .
In order to make frequency of occurrence determination,

collections were made in the field and samples labeled by
number,

geographical location, and geological horizon.

Further preparation for examinations was done in the labora
tory.
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